Effect of bone morphogenetic protein-4 on the expression of Sox2, Oct-4, and c-Myc in human periodontal ligament cells during long-term culture.
Recent studies demonstrated that the endogenous expression level of Sox2, Oct-4, and c-Myc is correlated with the pluripotency and successful induction of induced pluripotent stem cells. Periodontal ligament cells (PDLCs) have a multilineage differentiation capability and ability to maintain the undifferentiated stage, which makes PDLCs a suitable cell source for tissue repair and regeneration. To elucidate the effect of an in vitro culture condition on the stemness potential of PDLCs, we explored the cell growth, proliferation, cell cycle, and the expression of Sox2, Oct-4, and c-Myc in PDLCs from the passage 1 to 7 with or without the addition of recombinant human bone morphogenetic protein-4 (rhBMP4). Our results revealed that BMP-4 promoted cell growth and proliferation, arrested PDLCs in the S phase of cell cycle, and upregulated the propidium iodinate value. It was revealed that without the addition of rhBMP4, the expression of Sox2, Oct-4, and c-Myc in PDLCs only maintained the nucleus location until passage 3, and then lost the nucleus location subsequently. The mRNA expression in PDLCs further confirmed that the level of Sox2 and Oct-4 peaked at passage 3 and then decreased afterward, whereas c-Myc maintained consistently the upregulation along the passages. After the treatment with rhBMP4, the expression of Sox2, Oct-4, and c-Myc in PDLCs maintained the nucleus location even at passage 7, and the mRNA expression of Sox2 and Oct-4 significantly upregulated at the passages 5 and 7. These results demonstrated that addition of rhBMP-4 in the culture medium could improve the current culture condition for PDLCs to maintain in an undifferentiated stage.